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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention ~ a keratin ~ as a wallplate - containing - inclusion of the drugs 
of a color, perfume, drugs, agricultural chemicals, an enzyme, and others — or it is related with the 
suitable microcapsule for immobilization of an enzyme etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] There are chemical technique (interfacial polymerization and in situ 
polymerization method), physics and chemical techniques (the phase separation method from an 
aqueous solution or an organic solvent, fuel-spray coagulation granulation method, etc.), physics, 
mechanical technique, etc. in the manufacture method of the conventional microcapsule. The 
polymerization of the monomer of the aqueous phase and the monomer of an oil phase is carried out by 
the interface, and an insoluble polymer coat is made to form in interfacial polymerization. However, the 
monomer which can come to hand for this reaction is only the thing of a non-natural system, and the 
polymer coat obtained does not have biocompatibility, or is restricted to a low thing, and is lacking also 
in biodegradability. Moreover, when heart material and reactant react, there is also a defect that heart 
material may change with reactions (for example, when it has the reactant amino group and a reactant 
carboxyl group like protein or an enzyme etc.). 

[0003] Although the phase separation method learned best as physics and a chemical technique is a 
method of depositing the heart material surface and microencapsulating the dense phase of polymer by a 
certain method from the aqueous solution or oil solution of polymer, since it is strongly influenced to the 
acidity of a system, the concentration of polymer, etc., it must have full knowledge of these conditional 
factors. Although spray DORAININGU which the undiluted solution for capsulation is sprayed, this is 
contacted to hot blast, and a volatile component is evaporated, and is dried is typical in physics and 
mechanical technique, equipment must be comparatively lacking in flexibility, and when the physical 
properties of a microcapsule cannot be changed a lot with the same equipment, it must be what can 
convey dried liquid in drying room, moreover, surfactants, such as sodium dodecyl sulfate, should make 
it the wall configuration raw material of a capsule as a stabilizing agent at a minute amount - when it is 
contained in many cases or encapsulates using a collagen etc., poisonous material must be used for a 
living body as a cross linking agent in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is using the keratin 
S-sulfo salt prepared as a wall configuration raw material of a capsule more easily than natural keratin 
content material. Furthermore, the technical problem of this invention is offering the microcapsule 
which fitted **** of drugs by easy equipment and an easy method, without using surfactants, such as 
sodium dodecyl sulfate, and a strong toxic cross linking agent in applying to a living body. In addition, 
in this specification, "keratin S-sulfo salt" means that from which the sulfliydryl group (- SH) of cysteine 
residue is changed into -S-S03-X+ (X+ is Na-i- or K+) among the amino acid residue which constitutes a 
keratin. 
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[0005] 

[Means for Solving the Problem] [Encyclopedia of Polymer Science and Technology from which an 
aqueous solution of keratin S-sulfo salt is easily obtained by processing keratin content material, such as 
wool, animal hairs, and feathers, in an aqueous solution (buffer solution of pH 7-9.5) of M2 S03-M2 S4 
06 (M shows sodium or a potassium.), and N.M.Bikales Edit, eight volumes, Interscience Publishers, 
New York (1964), the 1st page. It is called "reference 1" below. ] . cysteine residue from which a 
sulfhydryl group was changed into a form of -S-S03-X+ (X is sodium or a potassium) although this 
keratin S-sulfo salt was changed with keratin content material used as a raw material - per amino acid 
100 residue - usual 4 — or it has ten pieces. 

[0006] When this invention person examined the possibility of manufacture of a microcapsule based on 
keratin S-sulfo salt, he obtained the following results, and thereby, he completed this invention. 
(1) An aqueous solution of keratin S-sulfo saU was mixed with an insoluble or poorly soluble organic 
solvent in water, such as toluene and a hexane, and it found out that a microcapsule which shut up this 
organic solvent efficiently as heart material at 0 thru/or 50 degrees C 10 seconds thru/or by carrying out 
ultrasonic irradiation for 10 minutes was obtained. Moreover, although a ratio of this mixing changed 
with concentration of an aqueous solution of keratin S sulfo salt, and purposes of using a microcapsule, 
it found a desirable thing that it is usually (aqueous solution volume / organic solvent volume of keratin 
S-sulfo salt) =0.3 thru/or 3. 

[0007] (2) It is -S-S03-X+ of keratin S-sulfo salt to mixture of the above-mentioned item (1). After 
adding oxidizing agents, such as a small amount of hydrogen peroxide and sodium periodate, 
corresponding to the number of radicals, even if it carried out ultrasonic irradiation or stirred violently 
by vortex mixer or stirring motor, it found out that same microcapsule was obtained. 
[0008] (3) After stirring mixture of the above-mentioned item (1) violently by ultrasonic device, vortex 
mixer, or stirring motor and making it into emulsion under a gas ambient atmosphere lacking in 
oxidation capacity of nitrogen gas and others, even if it carried out addition mixing of the oxidizer given 
in the above-mentioned item (2), it found out that a microcapsule was obtained. 

[0009] (4) Even if it used an aqueous solution containing other protein or peptides which have keratin S- 
sulfo salt, a sulfhydryl group, or a disulfide bond, or an aqueous solution containing keratin S-sulfo sah 
and a compound which has a sulfliydryl group or a disulfide bond in non-protein as a wall configuration 
raw material and processed it by method of a publication to an item (1) thru/or (3), it found out that a 
microcapsule could be manufactured. 

[0010] (5) It found out that these were efficiently ****(ed) by microcapsule with a solvent by the above- 
mentioned item (1) thru/or method of (4) by dissolving material, such as a color, perfixme, and drugs, in 
an organic solvent to be used beforehand. 

[001 1] That is, this invention is the manufacture method of a microcapsule which mixes a keratin S- 
sulfo salt content aqueous solution with an insoluble or poorly soluble organic solvent in water, and is 
characterized for this by sonication and/or stirring violently. Furthermore, this invention is the 
manufacture method of a microcapsule characterized by adding and stirring an oxidizer after ultrasonic 
irradiation under a gas ambient atmosphere which adds an oxidizer in front of sonication etc. in this 
aqueous solution, or lacks oxidation capacity etc. This invention is the manufacture method of a 
microcapsule characterized by processing like the above an aqueous solution containing other 
compounds which have protein, a peptide or a sulfliydryl group which has keratin S-sulfo salt, and a 
sulfliydryl group or a disulfide bond, or a disulfide radical again. 

[0012] Below, a well-known component and a process which are used for manufacture of a 
microcapsule of this invention are explained. 

(i) Keratin S-sulfo salt content aqueous solution: keratin S-sulfo salt aqueous solution (item i-a) 
independence and keratin S-sulfo salt (item i-a) which are described below - the following item (i-b) - 
or (i-c) mixture which added either or keratin S-sulfo sah (i-a) ~ an item (i-b) - and (i-c) it is the 
mixture which added both sides. 

[0013] (i-a) Keratin S-sulfo salt aqueous solution: Keratins, such as wool, ****, ****, and were 
prepared by known method (above reference 1 reference) from content material. 
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[0014] (i-b) Other protein or peptides which are mixed with keratin S-sulfo salt: Peptide (2 (Gly-Gly- 
Cyt)) of a protein; glycyl-glycyl-cysteine (Gly-Gly-Cys) which has sulfliydryl groups and disulfide 
bonds, such as a keratin, a collagen, gelatin, a fibrinogen, a silk, an albumen lysozyme, and an insulin, 2 
(glycyl-glycyl-cystine), etc. 

[0015] (i-c) What has a sulfliydryl group or a disulfide radical in non-protein: Aqueous solution of 
organic disulfide system compounds, such as an aqueous solution of macromolecules, such as polyvinyl 
alcohol (a sulfliydryl group 1 thru/or five things) which made a sulfliydryl group support, and 2- 
mercapto ethyl ether (HSCH2 CH2 0CH2 CH2 SH). [ as opposed to / For example, / average molecular 
weight 2000 ] 

[0016] (ii) Organic solvent: Although toluene which is a hydrocarbon system solvent refractory in water, 
a xylene, a hexane, Deccan, a cyclohexane, etc. are the most desirable, ether mold solvents, such as 
diethylether, and a fluoro cyclohexane and a ** halogen hydrocarbon of chlorofluocarbon 113 grade can 
also be used. However, if it is a solvent with low solubility to water, it will not restrict to these. 
[0017] (iii) Oxidizer: Air, oxygen, a hydrogen peroxide, sodium periodate, ammonium persulfate, a 
potassium iodate, etc. are used preferably. Moreover, for example, iron ion can be used together as a pro 
oxidant or a catalyst with these oxidizers. 

[0018] (iv) Process of a microcapsule : (iv-1) Ultrasonic wave method: Although what kind of thing 
may be used as long as an ultrasonic device is equipment which can irradiate an ultrasonic wave at a 
sample, for raising generation effectiveness of a microcapsule, equipment of a probe mold made to 
generate an ultrasonic wave is more desirable than the metal ends of the probe, such as titanium, 
although a component and volume of a sample adjust ultrasonic irradiation conditions suitably - general 
~ whole product lOmL of a keratin S-sulfo salt aqueous solution and an organic solvent - receiving - 
30 thru/or SOW - 10 seconds - or what is necessary is just to glare for 5 minutes In addition, although 
generation effectiveness of a microcapsule may be low, generation effectiveness can be increased if 
oxidizers, such as a hydrogen peroxide of a minute amount, are added in advance of sonication 
depending on a used organic solvent in that case. Moreover, it may ultrasonicate under a gas ambient 
atmosphere lacking in oxidizing power, such as nitrogen gas, and an oxidizer may be added to mixture 
of a produced letter of emulsion. Preventing oxidation of heart material, when heart material tends to 
oxidize, it especially has the effect which forms a microcapsule and this technique is usefiil. The amount 
of oxidizer used is S-sulfo group in a raw material (-S-S03- radical) in general. It is the amount which 
receives and is equivalent to 1 thru/or the molecule number of a 6 times as many oxidizer as this, keratin 
S-sulfo salt, the other wall configuration raw material [above-mentioned item (i-b), and (i-c) a mixing 
ratio of] keratin S-sulfo salt - receiving - 1 - or it can use 500% of the weight, although the amount 
of organic solvents changes according to the solubility of heart material - an aqueous solution total 
amount of keratin S-sulfo salt and the above-mentioned wall configuration raw material — receiving — 
0.1 thru/or 5 time volume - usually - 0.5 - or 2 double volume use is carried out. 
[0019] (iv-2) The stirring method: Although a wall configuration raw material is the same as that of the 
above-mentioned item (iv-1), it is stirred, vibrating it violently with a vortex mixer instead of sonication, 
or is violently stirred by stirring motor. In addition, an oxidizer may be added to mixture of a letter of 
emulsion which adds an oxidizer before processing the minute amount (they are 1 thru/or the molecule 
number of a 6 times as many oxidizer as this to one S-sulfo group), or was stirred and produced, and you 
may stir loosely so that this oxide may often be mixed after that. 
[0020] (v) Isolation of a microcapsule can be performed as follows. 

(v-1) or [ condensing processing liquid as it is ] - or it dries. Freeze drying can perform desiccation. 
[0021] (v-2) Centrifugal [ of the processing Hquid ] is carried out and a microcapsule is drawn a 
dissociated part. The way things stand, since a wall configuration raw material, an oxidizer, etc. which 
did not participate in generation of a microcapsule may remain in the exterior of a microcapsule as an 
impurity, water and the buffer solution are added to a microcapsule fi-action, stirring carries out after 
centrifiigal, and a microcapsule is drawn a dissociated part again, after repeating this actuation several 
times, or it uses microcapsule dispersion liquid as it is ~ concentration - or it dries (fi-eeze drying etc.). 
[0022] (v-3) Processing liquid is dialyzed to an aqueous solution which dissolved water, the buffer 
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solution or perfume, a color, a biological active substance, etc. using semipermeable membrane, such as 

a cellophane film, or it uses dialysing fluid as it is ~ concentration — or it dries (freeze drying etc.). 
[0023] A device which a keratin S-sulfo salt content aqueous solution insolubilizes, and serves as a 
capsule wall is not clear in detail, however, underwater ultrasonic irradiation - H2 02 with a water 
molecule to strong oxidizing power H02 it knows generating well - having - **** - [ - for example 
B.Lippitt, J.M.McCord, LFridovich, J.Biol.Chem., 247, and 4688 (1972) -- ] - On the other hand, this 
invention person by ultrasonicating an aqueous solution of R-S-S03-Na+ (R is hydrocarbon groups, 
such as methyl and hexyl) under oxygen existence It has found out that a corresponding disulfide 
compound (R-S-S-R) arises (it is a contribution schedule to K.Yamauchi and BulLChem.Soc.Jpn.). -S- 
S03 of cysteine residue which presumed from this knowledge and was formed into S-sulfo among 
amino acid residue of keratin S-sulfo salt - It is thought that it is based on a result of arch forming 
between macromolecule chains by a radical changing into a disulfide bond. Moreover, it is thought that 
addition of an oxidizing agent promotes conversion to a disulfide bond. 

[0024] A volume ratio [ as opposed to a class of keratin S-sulfo salt content aqueous solution, and a 
keratin S-sulfo salt content aqueous solution in a capsule diameter ] of an organic solvent, Although it 
changes by a mode, time amount, etc. of sonication or stirring and cannot generally specify When a 1.5- 
% of the weight keratin S-sulfo salt aqueous solution and 1:1 volume mixture (6mL) of toluene are 
ultrasonicated for 3 minutes at a room temperature 30W When it was called for by light scattering 
measurement that it is the minute ball mainly concemed with 1 thru/or 3 micrometers and it observed 
this sample with a transmission electron microscope, wall thickness was very as thin as about 0.02 
micrometers, and was the paper balloon's gestalt, 
[0025] 

[Example] Although an example is given to below and explained to it in more detail, this invention is 
not limited to these. 
[Example 1] 

Preparation of a keratin S-sulfo-sah aqueous solution (X+=Na+): The mixture of Na2 S4 06 and [ wool 
(finishing / it rinses and / degreasing with dichloromethane /; 5g), Na2 S03 (1.3g), and ] 2H2 O (1.5g), a 
urea (24g), and the tris-buflfer solution (pH9;50mL) of O.IM was stirred at 25 degrees C for 24 hours. 
After filtering and removing insoluble matter, filtrate was added to the cellophane tube (spectra / pore 
4), and was dialyzed to deionized water, and the transparent and colorless keratin S-sulfo salt aqueous 
solution (1 10mL;1.3 thru/or 1.8 % of the weight) was obtained. 

[0026] [Example 2] Ultrasonic irradiation was carried out for 3 minutes with the output of 30W in 25 
degrees C, having put a keratin S-sulfo salt aqueous solution (sodium salt; concentration 1.5 % of the 
weight) (5mL) and toluene (3mL) into the wide mouth test tube, and stirring mixture indirectly with a 
magnet bar. The at-long-intervals heart of the produced suspension was carried out by 2000 revolutions 
per minute for 15 minutes, and the nebula solid was separated, water (lOmL) was added, and it carried 
out centrifugal similarly after stirring. It freeze-dried, after repeating the same washing actuation twice 
[ further ]. According to transmission electron microscope observation, the obtained white powdered 
material (about 0.06g) was a comparatively uniform microcapsule, and wall thickness was about 0.02 
micrometers, a diameter 1, or 3 micrometers. 

[0027] [Example 3] A keratin S-sulfo salt aqueous solution (sodium salt; concentration 1.5 % of the 
weight) (5mL) and toluene (3mL) were added to the wide mouth test tube, and ultrasonic irradiation was 
carried out for 5 minutes at 25 degrees C under nitrogen-gas-atmosphere mind. After adding hydrogen 
peroxide solution (0.07mL) to the produced white suspension 30% and shaking loosely, it was left for 
15 minutes. Subsequently, the at-long-intervals heart was carried out by 2000 revolutions per minute for 
15 minutes, and the white solid was separated, water (20mL) was added, and it carried out centrifugal 
similarly after stirring. It freeze-dried, immediately after repeating the same washing actuation twice 
[ further ]. According to transmission electron microscope observation of the obtained white powdered 
material (about 0.05g), although the diameter of the produced microcapsule had dispersion a little, they 
were 2 thru/or 5 micrometers. 

[0028] [Example 4] 1.3% aqueous solution (5mL) of the keratin manufactured by the following method 
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was added to the wide mouth test tube, subsequently the keratin S-sulfo salt aqueous solution (sodium 
salt; concentration 1.5 % of the weight) (5mL) was added, and oscillating stirring was fully carried out. 
Subsequently, it ultrasonicated for 3 minutes with the output of SOW in 25 degrees C, having added the 
toluene (5mL) which dissolves and contains Sudan IV (7mg), and stirring mixture indirectly with a 
magnet bar. The at-long-intervals heart of the produced suspension was carried out by 2000 revolutions 
per minute for 15 minutes, the upper solid was separated, and it distributed to pure water (5mL). About 
0.1 2g powder was obtained by freeze-drying these dispersion liquid. According to electron microscope 
observation of dispersion liquid, the comparatively uniform particle (a diameter 1 thru/or 3 micrometers) 
was shown. It distributed the freeze-drying object with benzene that the microcapsule concerned 
contains most added red dyes inside, it made outside liquid leak coloring matter, and was checked from 
the result of having performed the ultraviolet spectroscopy analysis. 

[0029] The keratin aqueous solution used in this example was carried out as follows, and was 
manufactured. The mixed liquor of urea 300mL of lOg (merino kind) of degreasing wool, 6.0g of 
sodium dodecyl sulfate, 16g of sodium hydrogensulfites, and 8 mol concentration was processed with 
the organ bath mold ultrasonic device at 50 thru/or 55 degrees C after sealing for 1 hour, the transparent 
and colorless (Lowry law) aqueous solution which filters and removes insoluble matter, puts filtrate into 
a cellophane tube, dialyzes 0.2% of the weight, using a sodium-hydrogensulfite aqueous solution (3L) as 
outside liquid, and contains a keratin 1.3% of the weight except for a small amount of insoluble matter 
than diffusate by centrifugal - about 330 mL(s) were obtained. In addition, by amino acid analysis, this 
keratin has 7.6 cysteines per amino acid 100 residue, and 0.8 cystines, and uses molecular weight 40000 
[ about ] and the protein (respectively 3 thru/or 40 percent, 5 thru/or 60 percent) of 60000 as a principal 
component by polyacrylamide gel electrophoresis. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcuaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a microcapsule which mixes an aqueous solution containing keratin 
S-sulfo salt with an insoluble or poorly soluble organic solvent in water, and is characterized for this by 
sonication and/or stirring violently. 

[Claim 2] A manufacture method according to claim 1 characterized by adding an oxidizer sonication 
and/or before stirring violently. 

[Claim 3] A manufacture method of a microcapsule characterized by mixing with an insoluble or poorly 
soluble organic solvent in water an aqueous solution which contains keratin S-sulfo salt under a gas 
ambient atmosphere lacking in oxidation capacity, adding an oxidizer and stirring this sonication and/or 
after stirring violently and preparing an emulsion. 

[Claim 4] A manufacture method according to claim 1 to 3 characterized by being that in which an 
aqueous solution containing said keratin S-sulfo salt contains further polyvinyl alcohol which has 
protein, a peptide or a sulfhydryl group which has a sulfhydryl group or a disulfide bond, or a disulfide 
bond. 

[Claim 5] A microcapsule using keratin S-sulfo salt as a wall configuration raw material. 



[Translation done.] 
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